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Desr Mr, Harris:

This will refer to ycur latter of Novewber lo, 1954 requesting informa-
tion on a list of vsdioiscoiopes which may be considered “safe" for
general distribution.

The list to which you refer was prepared for the consideration of a
subcommitiee of the iWational Jommittee on ladiation Protection for inclu-
sion in Part 4 of a4 report on the regulation of radiation exposure by
legislative meanms. &L draft of this hortion of the report was issued in
Hovember 1454 and was yiven limited cireulatlon for purposes of eliciting
comment. If you nave availabls a copy of this draft, the list of radio-
isotopes to which you refer is ziven on vage 23. The proposed Chapter VI
of the Hew Yorx Siate Sanitary Soae gives approximately the same list on
pages 3 and 4. Thers is one difference in the two lists. Tha latter list
zives the value of one microcurie for natural thorium snd natural uranium
while the IiCZP list gives a value of 1000 microcuries for these two radio-
isotopes. The reason for this difference will appesr in the following
discugsion,

The lilmite csiven in this 1list were obtained by estinmsting the maximun
oy i . T
quanliiy of zach isolbope whica could ve tarzen into the Lody at one tine
.

without causi g some organ or tissue > the Tody to Le sxuposeld la excess
of or: »f the following levsls:

15 r in 2 acurs
<) roln 3 sonius
36 © in 1 sear
133 r in 10 jears
230 r in 25 years
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These vslues are sorswhat arbitrary inesmucn as they have not been pre-
viously answered sy any authoritative sroup in the field of rsdiation con-
trol. However, they are believed, on the basis of existing informetion, ic
be well below the hazardous range and were considered reascnable by the
NCRP,
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. Saul J. Harria -2 - Dacember 3, 1954

Since exposure may occur either by ingestion or by inhalation, 2nd
since the organ receiving the limiting dose may be the "eritical®" organ
of the body listed in iIBS Handbook 52 or may be the lumg or ths ut,
this method of selecting the limiting quantity is developed by esti-
mating the quantity required to reach one of the levels listed above
under sach of the following four conditions,

(1) critical orgsn by ingestion
(2) eritical organ by inhslation
(3) direct oxposure of lung, and
(4) direct exposurs of gut

and thom selecting the smallest of these quantities as the limiting
quantity for that radioisotope.

Computations are based on the values given by K. Z. iorgan in Nuclecnics,
June 1954 (Reference 1) and in the draft leport of (. 2. lcrgen to the
International Commission on Hadiolcgical Protection, 1953 (Reference 2).
The values in Reference 1 are adapted to the present purpose Uy first
converting the concentrations listed io quantities which would he ingested
or inheled in 24 hours, using 20U mi/day as the normal rate of intuko of
water end 2 x 107 cn/day a8 the normal rate of intake of air, and then come
puting by use of the equation,

sz o (1 - e"xt),

-~ —

the quantity which would be required to give ithe dose of interest.

The actual computaticns are somewhat tedious and I have only one copy of
the detailed results. However, if you are interested in further detail,
I chall be glad to supply it.

The computaticns as made indicate thut the limiting quantities of wranium
and thorium on this basis should Le somewhai less thsn one microcurie, How-
ever, because of the physical difficulty of taiing a microcurie of ihe
material into the body within a short periocd of time as the resul: cf an
accident, it was the judgment of the Subcommitiee that these iwo materials
ahould te assigned to the 1000 microcurie group.

Very truly yours,
Forrest Western

Siophysicas Branch
Division of 3Biology and ledicine
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